T HIS PAPER IS CONCERNED principally with the time course of the changes in water, sodium, potassium, and chloride occurring in isolated rabbit myometrial strips that were incubated in an artificial saline solution. The study was prompted by three motives, all of them related to providing some necessary information for understanding some of the electrophysiological properties of the uterine smooth muscle within the framework of the ionic theory of excitation (3) . The first objective was to determine the intra-and extracellular concentrations of these ions in order to permit the calculation of equilibrium potentials which could then serve as guides to micro- Table 2 for estrogendominated myometrium, and in Table 3 for long periods of time at 37 C. But for all practical interests, the results will be presented on the basis of the passive and active nature of the ionic exchanges.
Passive Redistribution Phase
At zero degrees C. It is known from work on other mammalian tissues that the normal pattern of ionic distribution is lost when the tissues are incubated at about o C (cf. I I), presumably because most, if not all, of the metabolic sources of energy are interrupted. That this also occurs in the isolated myometrium can be seen from Tables 2 and 3 In both the estrogen-dominated and the progesterone-dominated myometrium the gain of sodium follows a time course which can be fitted by a general the progesterone-dominated myometrium, the differences between them were all statistically insignificant. The rates of chloride gain in the two types of myometrium are also similar. WATER GAIN. The gain of water paralleled the gains in sodium and in chloride in both types of myometrium; the amounts and rates of water gained are also essentially similar. In a previous paper (4) it was shown that the total amounts of intracellular sodium, potassium, and chloride exceeded the sum total required for osmotic equilibrium.
To exclude the possibility of hypertonicity of the tissue, some evidence was provided then that appreciable portions of the intracellular sodium and potassium were apparently bound and inactive osmotically. Convincing evidence that the myometrium is not hypertonic to the medium can be obtained by examining the parallel movements of water, sodium, and chloride (cf. IO). Table 4 shows that, with two exceptions, the actual amounts of sodium and chloride gained always exceeded the amounts of these ions present in the gained volumes of water in concentrations equal to those in the bathing medium. Even the discrepancies in the two exceptions were within the range of experimental error. Thus, it must be concluded that the hydration of incubated myometrial strips is essentially an isotonic phenomenon, since the water taken up was accompanied by at least isosmolar quantities of solutes.
POTASSIUM LOSS. In both estrogen-dominated and progesterone-dominated myometrium, the time course of the potassium loss conforms to that of a first-order reaction Ct = (Co -CJckt + cm where Co is the initial tissue potassium, and C, is the residue at infinite time. Again, as in the cases for the gain of sodium and of chloride, the time course of the potassium loss requires two exponential terms for proper curve fitting (Figs. I and 2). Probably the same explanation as that used to account for the kinetics of sodium gain can account for that ,of potassium loss.
The rate of potassium loss appears to be appreciably slower in the progesterone-dominated myometrium than in the estrogen-dominated myometrium.
One possible explanation for this difference is that the progesteronedominated myometrial preparations used during the 1st half-hour may be thicker than comparable estrogendominated preparations. This possibility is suggested, but not proven, by the significantly greater mass of the progesterone-dominated myometrial preparations (46.24 =t I -70 (SE) mg vs. 39.93 3~ r .86 mg), In addition, there may also be other factors in the progesterone-dominated myometrium which would impede the loss of tissue potassium; some of the possibilities will be discussed later. INTRACELLULAR CONCENTRATIONS.
Changes in the intracellular concentrations of the ions at o-2 C are shown in Table 5 . It can be seen from there that in the case of the estrogen-dominated myometrium the highest concentration of the "free" intracellular sodium (4) approached but did not exceed that in the incubating medium. A similar change also occurred with respect to intracellular chloride concentration, These observations are in further support of the premise that the ionic redistributions are passive. In the case of the progesterone-dominated myometrium, the concentration of free intracellular sodium exceeded that in the medium while that of chloride did not. This finding with respect to sodium is probably to be attributed to some uncertainties in the amount of sodium in the intracellular compartment (4). Possibly a larger amount of sodium than that which has been hitherto considered is located extracellularly, and the total intracellular sodium is correspondingly lower. At 25 and 37 degrees C. The passive redistribution of ions and the hydration occurring at these temperatures are essentially similar to those occurring at o-2 C. In general, the passive redistribution at these temperatures is of lesser magnitude, a fact which is probably to be explained by the continued functioning of some active transport processes at the higher temperatures even in the earliest periods. This would also account for the lesser changes at 37 than at 25 C. There are also some differences between the changes in the estrogen-dominated myometrium and those in the progesterone-dominated myometrium that were not observed at the lower temperature.
In the estrogen-dominated myometrium the peaks of sodium gain and potassium loss were reached at 60 min, while in the progesterone-dominated myometrium they were reached at 20 min (Tables 2 and 3 ). Taking the amounts of water and ions at these peak periods (at 25 C), set comparisons were made to test the significance of differences between these quantities in the estrogen-dominated and in the progesterone-dominated myometrium.
The P values found are as follows: water, P = 0.024; sodium, P = 0.175; potassium, P = 0.037; and chloride, P > 0.37, Although the differences between similar quantities at 60 min were all significant, no validity can be attached to this statistical finding, since in the progesteronedominated myometrium there are clearly active transport phenomena which must have reduced the extent of the passive redistribution.
Thus, in the passive redistribution, water, and, probably more important for the present, potassium are handled differently by estrogendominated and by progesterone-dominated myometrium. Since the differences became apparent only at the higher temperatures, they must be in some way dependent on temperature, possibly owing to differences in active transport processes.
Active Transfm-t Phase
After about the 1st hr, the effects of the active transport processes became predominant, as evidenced by the progressive decline in sodium content and increase in potassium content. While sodium extrusion clearly occurred against an electrochemical gradient, some potassium was accumulated in excess of the amount required by a Donnan distribution (see DISCUSSION). Thus, both sodium and potassium movements can be termed active in nature (cf. I I). Because 'of the relatively long incubations required during the experiments, some tissue deterioration was present, particularly at 37 C. This can be recognized from the results as a reappearance of sodium gain and potassium loss after an initial period of effective active transport (Tables 2 and 3 , Fig. 3 ). For the data at 37 C only those for relatively short incubation periods can be considered meaningful. The data at 25 C appear to be unaffected by this complication, and only these data will be discussed more fully in the following.
Estrogen-dominated myometrium. -That there is active transport .in the isolated estrogen-dominated myometrium is shown by the statistically significant differences between the sodium contents at 5 and at 6 hr as compared to that at I hr (P = 0.002 and <O,OOI , respectively), as well as the statistically significant differences between the potassium contents for the same periods in which NaO, the initial sodium content, is that at 60 min; Naoo, the steady-state sodium content, is that at 360 min; and k is the rate constant of net sodium loss. In a I : I link, the time course of potassium accumulation can be shown to follow
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where M,, the initial potassium content, is that at 60 min. Figure 3 shows such a comparison in which the continuous lines are drawn according to these equations. It can he seen that for potassium accumulation the observed potassium contents are all in good agreement with those predicted from the rate of sodium extrusion. Thus, it can be concluded that net reciprocal uphill movements of sodium and potassium are coupled in a I : I relation.
Chloride content from I to 6 hr showed no consistent pattern of alteration.
The difference between the chloride contents at 60 and 360 min is insignificant (P > 0.3), and the slight variations in the intervening interval are probably random. This finding is in good agreement with the absence of any net discrepancies in the cation movements.
Progesterone-dominafed myometrium. In good agreement with the observation that the magnitude of the passive redistribution was less in the progesterone-dominated myometrium, the active transport processes in the latter were already obvious by I hr of incubation, However, because of tissue deterioration, only the data between 20 min and 4 hr at 25 C will be used for further analysis.
During this period, the progesterone-dommated myometrium extruded I 3.32 mEq/kg of sodium and reaccumulated 2 I .3 I mEq/kg of potassium. This discrepancy, which tends to suggest that the coupling between the cation movements is either complex or absent, is more probably an artefact caused by the high potassium value at 240 min. That this is probably the case is borne out by a comparison of the rates of the net movements. From Fig. 3 it can be seen that with the exception of the value at 240 min all other observed values of potassium contents fit quite well with those calculated from the rate of net sodium loss. In other words, the coupling of the net movement in progesterone-dominated myo- metrium is also in a I : I relation. In obtaining the mean value of the potassium content at 240 min two high values were included from two specimens which gave no other signs of abnormality.
Although both of these values differed from the mean by more than 5 standard errors, they were not excluded in order to avoid biased treatment of the data. However, were these two specimens to be excluded, the mean potassium content would become 81.36 =t 2,gz mEq/kg.
From this, the total potassium reaccumulated would be I 7.60 mEq/kg, which agrees with the net amount of sodium extruded to within the range of experimental errors. The exclusion of these two apparently anomalous preparations does not significantly alter the mean values of water, sodium, and chloride; all of these tend to support the probability that the high potassium values of these two strips were abnormal.
Chloride contents at 20 and 240 min are essentially the same (P > 0.3)~ although, for some unclear reason, that at 60 min is significantly lower.
DISCUSSION
The results, particularly those shown in Table 5 , are presented on the basis that all the exchanges of water and electrolytes had taken place in the intracellular phase. The justification for this is that inulin space in the isolated myometrium is the same as that of myometrium in situ during (4) the' and that it apparent1 .y remains unchanged 6-hr incubation period (see also 2). Further -support for this assumption can be derived from the results in Table  5 . By using the smaller extracellular space (inulin space) rather than a larger one (sodium or chloride spaces) , the calculated intracellular concentrations of sodium and chloride would be higher. Yet the results for the estrogen-dominated myometrium in Table  5 clearly show that the highest intracellular concentrations of sodium and chloride approach those in the bathing medium but d o not exceed them. Thus, the calculated intracellular concentrations of ions for the estrogen-dominated myometrium are probably reasonable, and they may be usable for calculating equilibrium potentials.
The situation in the progesterone-dominated myometrium is more complex with respect to sodium, as shown by the apparent excess of intracellular sodium concentration ( Table  5 ). The partition of the ions for the progesterone-dominated myometrium is therefore of somewhat lesser certainty.
Hence, calculations of equilibrium potential .s for the progesterone-do minated myometrium, based on Tab1 e 5, should be somewhat reserved. In the event that another measure of extracellular space is used, intracellular concentrations of the ions may be calculated from the direct experimental data in Tables 2 and 3. The present results have shown clearly the complex and profound ionic alterations in one smooth muscle under rather mild experimental conditions. The extensive passive redistribution observed in the myometrium, as contrasted to those in skeletal and cardiac muscles, is not unexpected since the cell surface is some seven to ten times grga ter in th e myometrium alterations ma y also occur in other smooth 12). Similar muscles (see, for instance, 2); and it is hoped that the present results would help to bring about more cautious experimentation and interpretations of results on the ionic aspects of smooth muscles in general.
If the chloride distribution is strictly passive in the myometrium, then the membrane potential due to Donnan distribution is some 20 mv inside negative. The actual resting potential in myometrial strips recovered for 3-5 hr aGeraged -48 mv (6 and data to be pub-
